Epithelial phenotypic changes detect cyclosporine in vivo nephrotoxicity at a reversible stage.
A widely used immunosuppressant, cyclosporine A (CsA), conveys long-term nephrotoxicity in some patients. However, no specific marker is presently available. In both native and transplanted human kidneys, epithelial phenotypic changes (EPCs) suggestive of epithelial to mesenchymal transition (EMT) are expressed in various diseases and are prognostic with respect to progression of interstitial fibrosis. We hypothesized that CsA is able to trigger these EPCs in tubular cells in vivo. We studied the kinetics of the EMT markers β-catenin, snail, vimentin, collagen III, and HSP47 at the messenger RNA and protein levels in the kidneys from rats injected with 15 mg/kg/day of CsA or its vehicle. We investigated several therapeutic strategies available to block EMT in this model. By 2 weeks, CsA had induced histological changes (tubular dilatation and vacuoles) and overexpression of EMT-related genes. This up-regulation of the EMT program was associated with tubular, not interstitial, overexpression of mesenchymal markers. Angiotensin II and endothelin receptor antagonists failed to prevent this CsA-induced EMT. Interestingly, CsA withdrawal led to the gradual regression of histological lesions and EMT, demonstrating that it not only prevents progression but also allows healing of renal injury. Our study suggests that detecting EPC could help to identify ongoing renal CsA-induced toxicity at an early and reversible stage.